Context: To find bioactive medicinal herbs exerting anti-asthmatic activity, we investigated the effect of an aqueous extract of Urtica dioica L. (Urticaceae) leaves (UD), the closest extract to the Algerian traditional use. Objective: In this study, we investigated the in vivo anti-asthmatic and antioxidant activities of nettle extract. Materials and methods: Adult male Wistar rats were divided into four groups: Group I: negative control; group II: Ovalbumin sensitized/challenged rats (positive control); group III: received UD extract (1.5 g/kg/ day) orally along the experimental protocol; group IV: received UD extract (1.5 g/kg/day) orally along the experimental protocol and sensitized/challenged with ovalbumin. After 25 days, blood and tissue samples were collected for haematological and histopathological analysis, respectively. The oxidative stress parameters were evaluated in the lungs, liver and erythrocytes. Then, correlations between markers of airway inflammation and markers of oxidative stress were explored. Results: UD extract significantly (p < 0.01) inhibited eosinophilia increases in BALF (À60%) and the levels of leucocytes (À32.75%) and lymphocytes (À29.22%) in serum, and effectively suppressed inflammatory cells recruitment in the asthmatic rat model. Besides, the lipid peroxidation generated by allergen administration was significantly (p < 0.05) diminished by UD treatment in lung tissue (À48.58%). The nettle extract was also investigated for the total phenolic content (30.79 ± 0.96 mg gallic acid/g dry extract) and shows DPPH radical scavenging activity with 152.34 ± 0.37 lg/mL IC 50 value. Conclusions: The results confirmed that UD administration might be responsible for the protective effects of this extract against airway inflammation.
Introduction
Asthma is a chronic inflammatory lung disease, characterized by an influx and activation of inflammatory cells. The notion of oxidative stress is found in this type-I hypersensitivity reactions in which the inflammation of the airways is caused by the production of reactive oxygen species (ROS) and secreted by inflammatory cells (Dworsky 2000) . These ROS can directly be responsible for lung injury and contraction of the bronchial muscles, participating in the typical bronchial obstruction in asthma.
Thus, the imbalance between defence and free-radical production systems causes lesions at the level of the body cells. Therefore, several treatments to reduce the phenomenon of oxidative stress have been considered, including plant extracts used in diseases of the respiratory system (Lee et al. 2010a (Lee et al. , 2010b Tiwari et al. 2014; You et al. 2014) .
The growing interest in natural antioxidants as alternative to synthetic products, to the adverse secondary effects, has led to the recovery of a large number of readily available plant resources that are inexpensive, but of some interest.
The nettle, Urtica dioica L. (Urticaceae), is a medicinal herb, several clinical studies have shown the efficacy of external treatment of nettle leaves on joint pain (Randall et al. 2000) and their internal use in arthritis, rheumatism (Chrubasik et al. 1997 ) and allergic rhinitis (Mittman 1990) . Several other studies have confirmed the anti-inflammatory (Kavalali 2003) and immunomodulatory (Akbay et al. 2003) properties of the aerial parts of the plant. In addition, the chemical composition of the various extracts of nettle has been elucidated, in the aqueous extract of nettle, G€ uler (2013) detected the presence of caffeic acid, gallic acid, quercetin, scopoletin, carotenoids, secoisolariciresinol and anthocyanidins. Finally, according to the Algerian traditions, the infusion of nettle leaves is recommended against rheumatism, gout and asthma (Beloued 1998) .
This study scientifically validates antiasthmatic traditional use of the nettle. The effect of the traditional extract on murine experimental asthma model was studied. The murine model of OVA-induced asthma allows us to understand this disease, to evaluate the role of oxidative stress and to study the therapeutic effect of local medicinal plant.
Ovalbumin (OVA) derived from chicken egg is a frequently used allergen that induces a robust, allergic pulmonary inflammation in laboratory rodents. This animal model features many similarities to human allergic asthma, including the presence of eosinophilic lung inflammation, the release of inflammatory mediators and cytokines, and the presence of airway hyperresponsiveness after the antigen-challenge. Total and differential cell counts of inflammatory cells are performed on the bronchoalveolar lavage fluid (BALF) and serum to observe the time course of inflammation and evaluate the effects of nettle extract.
As we studied, the phytochemical composition of the extract to highlight some of antioxidant molecules (polyphenols) may reduce oxidative stress which can contribute to the exacerbation of bronchial inflammation. 
Materials and methods

Plant material and chemicals
Extraction
The leaves were washed thoroughly under tap water, air-dried and powdered using electric grinder to obtain a powder. 10g of UD leaves powder were boiled with 200 mL of distilled water for 20 min with an occasional stirring. The decoction preparation was then filtered through a muslin cloth followed by filtration with filter paper. The extract was evaporated to one-fifth of its original volume and kept at 4 C until its use.
Colorimetric assays of phenolic compounds
A quantitative analysis of the phenols (Gargouri et al. 2013) , flavonoids (Bouaziz et al. 2010) , flavanols (Yermakov et al. 1987) , tannins (Price et al. 1978) and anthocyanins (Lee et al. 2005) were performed.
The antioxidant activity in vitro
The study of antioxidant activity of the extract was carried out by three methods: DPPH test (Bouaziz et al. 2008) , the NBT test (Yagi et al. 2002) and antioxidant activity (Prieto et al. 1999) .
Animals
Male Wistar rats, about 160 g body weight were obtained from Pasteur Institute (Algiers, Algeria). The animals were housed for 1 week in a room with the temperature ranging from 22 to 25 C under constant photoperiod and given free access to food and water before the experiments were performed. They were used in accordance with the guidelines of the Committee Female rats were not used to avoid any effects of the sexual cycle on immune reactions. Rats were divided into four groups and given free access to a standard laboratory diet and water during the experimental period. Group I (CTL): negative control; group II (OVA): Ovalbumin sensitized/challenged rats (positive control); group III (UD): received UD extract (1.5 g/kg/day) orally along the experimental protocol; group IV (O/UD): received UD extract (1.5 g/kg/day) orally along the experimental protocol and sensitized/challenged with ovalbumin.
Sensitization and antigenic challenge
OVA and O/UD groups were sensitized to ovalbumin (grade II, ref. A5253-250 G, Sigma Aldrich), according to the methods of Moura et al. (2005) and Yang et al. (2011) . They were actively sensitized by i.p. injections of ovalbumin (1 mg/mL) with alum (1 mg/mL in saline) as an adjuvant on days 0 and 14. On days 21, 22 and 23, rats were challenged for 30 min with inhalation of either OVA (5 mg/mL) via a nebulizer (OMRON, NE-C29-E) coupled to a plastic box. CTL and UD groups received injections and challenged with saline only. Rats were sacrificed 24 h after the final aerosol challenge for the collection of blood, bronchoalveolar lavage fluid (BALF) and organs (liver and lungs).
Bronchoalveolar lavage and cytologic examination
The tracheae were cannulated, and the airway lumina were washed with 3 Â 2 mL of saline solution. The liquid collected BALF was centrifuged at 400 g for 10 min. The cell pellet was vortexed and resuspended in 500 lL of saline and for the leucocyte counting. The supernatant for its part was used for the determination of interleukin-4.
The differential cell counts were performed in cytocentrifuge preparations of BALF stained with GIEMSA. The numbers of eosinophils and lymphocytes will be expressed in percentage relative to the total leucocytes.
Measurement of interleukin-4
Enzyme-linked immunosorbent assays (ELISAs) were performed according to the manufacturer's directions. Interleukin-4 (IL-4) contained in BALF and serum was measured using a specific rat IL-4 ELISA kit (Invitrogen, Camarillo, CA). The concentration of IL-4 is determined by comparison to the standard curve and is expressed as pg/mL.
Histopathological analysis
For the histopathological analysis, the lung tissues were dissected and the tissue samples were immediately fixed in formalin solution, embedded in paraffin. The paraffin sections were cut into 5 lm thick slices and stained with haematoxylin and eosin (H&E) for light microscopic examination. The sections were viewed and photographed by a compound binocular light microscope (Hould 1984) .
Tissue preparation
About 1 g of the organ (liver or lung) was homogenized in buffer solution (2 mL) of phosphate-buffered saline 1:2 (w/v; 1 g tissue with 2 mL PBS, pH 7.4). Homogenates were centrifuged at 10,000 g for 15 min at 4 C. The supernatants were divided into aliquots, then stored at 20 C, and used for the determination of malondialdehyde (MDA), reduced glutathione (GSH) levels and the activities of the antioxidant enzymes SOD, CAT and GPx.
Estimation of lipid peroxidation
The detection of malondialdehyde (MDA) resulting from the degradation of polyunsaturated fatty acids with 3 or 4 double bonds peroxidized by a colorimetric reaction with thiobarbituric acid (TBA), is a highly sensitive method for determining lipid peroxidation in vitro. This assay is performed according to the method by Esterbauer et al. (1992) in liver, lung tissues and erythrocytes. Supernatant (375 lL) was homogenized by sonication with PBS (150 lL), TCA-BHT (375 lL) (trichloroacetic acid-butylhydroxytoluene) in order to precipitate proteins, and then centrifuged (1000 g, 10 min, and 4 C). After that, 400 ll of supernatant were mixed with 80 lL of HCl (0.6 M) and TBA (320 lL) dissolved in Tris, and the mixture was heated at 80 C for 10 min. The absorbance of the resultant supernatant was read at 530 nm.
Estimation of reduced glutathione
Glutathione level is determined according to the method by Weckbercker and Cory (1988) in the liver, lung tissues and erythrocytes. The principle of this assay is based on measuring the optical absorbance of the 2-nitro-5-mercapturic resulting from the reduction of 5,5-dithio-bis-2-nitrobenzoic acid (DTNB) by groups (SH) of glutathione. To this end, deproteinization is made to keep only (SH) groups specific to glutathione. Briefly, liver supernatant (0.8 mL) was added to 0.25% sulphosalycylic acid (0.3 mL) and tubes were centrifuged at 2500 g for 15 min. Supernatant (0.5 mL) was mixed with 0.025 mL of 0.01 M DTNB and 1 mL phosphate buffer (0.1 M, pH 7.4). Finally, absorbance at 412 nm was recorded. Total GSH content was expressed as n mol GSH/mg protein.
Measurement of antioxidant enzyme activities
The antioxidant enzyme activities were determined in the liver, lung tissues and in erythrocytes by measuring the enzymatic activities of glutathione peroxidase (GPx), superoxide dismutase (SOD) and catalase (CAT).
Measurement of glutathione peroxidase activity
The enzymatic activity of GPx activity was measured by the method of Flohe and G€ unzler (1984) . This method is based on the reduction of hydrogen peroxide (H 2 O 2 ) in the presence of reduced glutathione (GSH). The latter is transformed into glutathione disulphide (GSSG) under the influence of GPx. Supernatant obtained after centrifuging 5% liver homogenate at 1500 g for 10 min followed by 10,000 g for 30 min at 4 C was used for GPx assay. Reaction mixture (1 mL) was prepared which contained 0.3 mL of phosphate buffer (0.1 M, pH 7.4), 0.2 mL of GSH (2 mM), 0.1 mL of sodium azide (10 mM), 0.1 mL of H 2 O 2 (1 mM) and 0.3 mL of liver supernatant. After incubation at 37 C for 15 min, reaction was terminated by addition of 0.5 mL 5% TCA. Tubes were centrifuged at 1500 g for 5 min and the supernatant was collected. 0.2 mL of phosphate buffer (0.1 M, pH 7.4) and 0.7 mL of DTNB (0.4 mg/mL) were added to 0.1 mL of reaction supernatant. After mixing, absorbance was recorded at 420 nm.
Measurement of superoxide dismutase activity
The dosage of SOD activity was carried out by the NBT test, which is a photoreduction method riboflavin complex/methionine, which generates superoxide anions. The oxidation of NBT by the superoxide anion O 2 is used due to the presence of SOD detection base. In an aerobic environment, riboflavin blend, methionine and NBT give a bluish colouration. The presence of SOD inhibits the oxidation of NBT (Beyer & Fridovich 1987) . Briefly, 5 lL of the supernatant was combined with 1 mL of EDTA/methionine (0.3 mM), 1890 mL phosphate buffer (pH 7.8), 85 lL of 2.6 mM NBT; 22 lL of riboflavin (0.26 mM) was added as the last and the light was switched. The reaction changes in absorbance at 560 nm were recorded after 20 min.
Measurement of catalase activity
CAT activity was measured at 240 nm using a UV/visible by the variation of the consecutive optical density at the dismutation of hydrogen peroxide (H 2 O 2 ) (Aebi 1984) . The reaction mixture consists of 780 lL phosphate buffer (pH 7.5), 200 lL of hydrogen peroxide (500 mM) and 20 lL supernatant in a final volume of 1 mL. Absorbance was recorded at 240 nm every 15 s for 1 min. The enzyme activity was calculated by using an extinction coefficient of 0.043 mM cm À1 .
Statistical analysis
Data were expressed as mean ± standard error (SE). The calculations were performed using MINITAB software (Version17) and Microsoft Excel (2007) analysis and statistical processing of data. p Values <0.05 were considered statistically significant.
Results and discussion
Phenolic composition and antioxidant activity of the UD extract
Our choice of the U. dioica was due to the fact that it is a local widespread medicinal plant, whose traditional uses in several pathologies are extensively documented. Table 1 shows the amount of phenols in nettle extract. The amount of flavonoids is in agreement with that given by G€ uler (2013), but the polyphenols concentration is more to less low compared to the results by Kaledaite and Bernatoniene (2011) . The differences in the contents recorded are probably due to the influence of climate because the synthesis of polyphenols, despite its dependence on genetic factors, it is particularly sensitive to environmental conditions, including changes in the water status, the period of maturation, temperature and radiation (Husain & Shah 2011) . Therefore, the antioxidant activity of plant extracts is usually linked to their phenolic content. The comparison of the three tests shows that the aqueous extract of U. dioica has a low antioxidant activity compared with the two positive controls (Table 1) . But, our extract is more active against DPPH radical than the aqueous extract of G€ uler (2013) work. In fact, environmental conditions and the differential geographical distribution, which can change the constitution of plant on phenolic compounds and their derivatives (phenolic acids, flavonoids, etc.), also induces differences in their antioxidant power (Husain & Shah 2011 ) and suggests its use as a potential source of bioactive compounds, including antioxidant activity.
Effect of UD extract on airway inflammation
The results obtained when treating rats with the extract was compared firstly with the control group (CTL) and secondly with the OVA group (OA-sensitized rats), concerning body and relative weights, the cellular influx into the lungs and the concentration of inflammatory mediators.
In the present experiment, no significant change in body weight was recorded, which is in accordance with the work by Mahajan and Mehta (2011) . However, Table 2 shows a decrease of 2.82% of body weight in rats sensitized to OA compared to the control group and 2.04 g weight gain for the rats treated with nettle (UD). This result is in agreement with that obtained by Juma et al. (2015) , who noticed a weight gain of 1.27 g during treatment with an aqueous extract of nettle. Furthermore, in the present work, the obtained results showed gain in body weights of rats sensitized to OA and treated with nettle (4.21%) compared with the rats only sensitized to OA, suggesting that the administration of the UD extract has a protective effect (Table 2) .
Regarding the effect on relative organ weight, the largest variation can be confirmed by the increase in the relative weight of the liver (15.68%) and lungs (22.97%) in OA sensitized rats compared with control rats (Table 2 ). In fact, Mauser et al. (2013) suggested that the provocation with the allergen (ovalbumin, among others) induced increased microvascular infiltration and oedema, thus the swelling of the inflamed organ. On the other hand, the relative weight of lungs decreased from the lot sensitized and treated with nettle O/UD (À14.28%) compared to the lot sensitized to OVA. This also suggests that the use of the extract decreases the tissue damage and oedema in the lungs which would have been the cause of increasing their weight.
This inflammatory phenomenon, which is due to the penetration of the allergen, results in the 'diapedesis': the migration of inflammatory cells from the vascular compartment to the lungs. Indeed, upon the inhalation of an allergen, the relative proportion of some cells (mainly leukocytes) located at blood circulation or respiratory tract was modified.
Thus, the migration of inflammatory cells, in particular eosinophils in the lungs, by chemotaxis and leading to their diapedesis, mainly contributes to the development of airway inflammation (Yuk et al. 2007 ). The infiltration of eosinophils is one of the principal characteristics of allergic inflammation associated with bronchial hyperresponsiveness and this by the release of various proteins and ROS. Moreover, it has been proven that it is the activated eosinophils that induce epithelial damage characteristics in asthmatic subjects (Raju et al. 2014) . Thus, in the OA-sensitized rats, a significant (p < 0.01) increase in the rate of eosinophils in BALF compared to the control group was clearly seen, confirming the presence of a recruitment of eosinophil and their extravasation towards lungs. These results shown in Figure 1 are in agreement with Yuk et al. (2007) and Lee et al. (2010b) .
Similarly, in the present study, the rats exposed to ovalbumin (OVA lot) showed a significant (p < 0.01) increase in the rate of leucocytes compared to control rats (Figure 1 ), confirming the presence of an inflammatory state as it was already described in the Xiang-hua et al. (2009) work.
On the other hand, a significant decrease (p < 0.05) in serum leucocyte level was noted between rats sensitized with OA and treated with the extract (O/UD) and rats only sensitized to OA (OVA). Similarly, the rate of eosinophils decreased significantly (p < 0.01) in BALF during the use of nettle extract in the O/UD lot compared to OVA lot. The treatment with nettle has reduced the inflammatory condition by reducing leucocytes rates to their normal value and decreasing the recruitment of eosinophils in the lungs. This suggests that nettle would improve the defence mechanisms of the body as it has been reported in the literature (Juma et al. 2015) . Among leucocytes, lymphocytes are important regulators of the immune response and their role in asthma is related to chronic inflammation. In addition, several studies on rats and guinea pigs, in which experimental asthma was caused by exposure to ovalbumin, have shown an increase in lymphocyte ratio (Xiang-hua et al. 2009; Pankaj et al. 2011) . This corresponds well with our results, confirmed with a significant increase (p < 0.01) in the lymphocyte levels in the OVA lot compared to the control group in serum and BALF. Indeed, a significant decrease (p < 0.05) in lymphocytes level can be observed in both serum and BALF in O/UD lot compared to OVA lot. These decreases are due to a decrease in the recruitment of lymphocytes, once again claiming the reduction of lung inflammation (Figure 1) .
In fact, during the asthmatic inflammation, cells infiltrating the lungs, such as eosinophils and lymphocytes secrete Th2-type cytokines (Yuk et al. 2007 ), including IL-5, IL -13 and IL-4. IL-4 is particularly important as it acts as a growth factor for Th2 cells and promotes the migration of eosinophils into lung tissue, adhesion to endothelial cells and mucus production. It is also the primary mediator of immunoglobulin class switching (Ig) that induces the human expression of low affinity receptor, FceRII, for IgE (Belleau et al. 2005) . In addition, the increased levels of these cytokines stimulate the profibrotic transformation of TGFb, which is expressed in various lung cells such as alveolar macrophages, fibroblasts and endothelial cells by inducing increased accumulation of the extracellular matrix and thickening of the inter-alveolar septa (Halwani et al. 2011) . Indeed, these structural and architectural changes were observed in the bronchi of OA-sensitized rats (OVA group) (Figure 2) . The lungs seem to be infiltrated with inflammatory cells with a thick epithelium, oedema and a few centres of haemorrhage. The presence of mucus and inflammatory cells in the lumen of bronchioles was also observed, which is a widely described phenomenon in the literature leading to airway remodelling (Ra et al. 2010 ). Furthermore, our study provides evidence to the anti-inflammatory and anti-asthmatic effect of the nettle extract, since the histological observation of rat lung tissues of the O/UD lot showed a decrease in the influx of inflammatory cells to the lungs as well as in the signs of inflammation and airway obstruction (Figure 2) . Similarly, no histological changes in the lungs of UD lot compared to the control group were found. Moreover, the treatment of sensitized rats with nettle extract decreases the concentration of IL-4 to 12.05% in serum and 14.36% in the BALF, respectively (Figure 3) . A similar concept was found in the literature, demonstrating the inhibitory role of the leaf extract of U. dioica in the production of the proinflammatory transcription factor NF-kB (Riehemann et al. 1999) , which was attributed by Kandasamy et al. (2012) to the anti-asthmatic activity of flavonoids. In fact, several other studies on bioactive molecules have suggested that chrysin reduces the infiltration of inflammatory cells in a murine asthma model by restoring the balance Th1/Th2 (Pankaj et al. 2011) . As a result, the treatment with the extract of nettle having induced IL-4 concentration reduction may be associated with a restoration of the balance between Th1 and Th2 cytokines. This is likely to be caused by its content in flavonoids as it has been reported by G€ uler (2013) and Kandasamy et al. (2012) . Actually, in the present study, it is reported that our nettle extract was not only rich in phenolic compounds, but also had a significant antioxidant potential, hence the importance to complete our investigation by studying its effect on oxidative stress generated by the inhalation of the allergen, and participates in turn exacerbate bronchial inflammation.
Effect of UD extract on oxidative stress induced by ovalbumin sensitized
To the best of our knowledge, the present research work is pioneering in determining the antioxidant and anti-inflammatory effects of our aqueous extract of UD in the case of the asthmatic pathology. Indeed, a few studies have indicated that supplementation of U. dioica has promoted antioxidant defence systems and decreased lipid peroxidation (Yener et al. 2008) . In fact, this study has proven that the nettle extract maintains the antioxidant defence systems and does not affect lipid peroxidation, since there is no significant variation in the UD lot compared to the naïve control. However, significantly increased (p < 0.05) MDA levels were observed in rats sensitized in the erythrocytes and studied organs (liver and lungs) attesting to the occurrence of cell membranes damages of various tissues involved as it has been reported by Chekchaki et al. (2017) who have described an anti-inflammatory and antioxidant effects of two extracts of Pistacia lentiscus in the liver and erythrocytes, in an experimental model of asthma. These alterations due to the exposition to ovalbumin and accompanied by increased lipid peroxidation have been reported in the literature as the result of the penetration of the allergen in asthma patients (Tiwari et al. 2014; You et al. 2014) . The presence of MDA in lung tissue may increase the chemotaxis of leucocytes. Conversely, the release of large quantities of superoxide anion and hydrogen peroxide by activated inflammatory cells in the pulmonary alveoli is the cause of MDA elevation, thus perpetuating inflammation (You et al. 2014) .
Therefore, the treatment of rats exposed to OA with nettle extract (O/UD lot) has reduced the MDA levels compared to OA-sensitized rats (OVA), thus reducing lipid peroxidation in the liver, erythrocytes and significantly (p < 0.05) in the lungs (Figure 4 ). This may be due to the protective effects of antioxidant molecules, found in the extract, against cell membranes damages caused by free radicals. Other studies have also shown that the treatment with certain medicinal plants and various antioxidants helps in reducing lipid peroxidation in cases of experimental asthma (Tiwari et al. 2014; You et al. 2014) .
Moreover, in the asthmatic pathology, as soon as the state of stress settles, the body involves several defence systems as the glutathione system and enzymatic antioxidants such as GPx, SOD and CAT whose activities were investigated in our study. In fact, a significant decrease was recorded (p < 0.05) in the GSH level in the OVA lot compared to control lot (CTL) in the lungs (Figure 4 ). This result is in agreement with those of You et al. (2014) , and those of Al-Afaleg et al. (2011) . Similarly, significant (p < 0.05) decreases of GPx and SOD activities in the lungs were recorded in the OA-sensitized rats compared to the control rats. Indeed, several studies have shown a decrease in the GPx activity in serum and erythrocytes of patients with asthma (Mak et al. 2004; Al-Afaleg et al. 2011 ). Other studies have also observed a decrease in SOD activity in asthmatic patients' lungs (Mak et al. 2004 ). Yet, no significant change in the activity of catalase between OA-sensitized rats and control is recorded. As noted by Mak et al. (2004) , this may be due to the fact that the hydrogen peroxide formed after the dismutation of O 2 by SOD has been removed by normal levels of catalase and high levels of glutathione, as it represents the main defender against the H 2 O 2 toxicity. Furthermore, although the treatment of rats exposed to ovalbumin with UD extract (Lot O/UD) significantly decreases lipid peroxidation, it is not involved in the significant increase of the levels of antioxidant defence system (Figure 4) , even if there were increases of 27.78% for GSH level and 10%, 39.02% and 10.87% for the activities of SOD, GPx and CAT, respectively, in the lungs.
On the other hand, according to Table 3 , the studied inflammation markers are positively correlated with MDA and negatively with the remaining studied stress markers (GSH, GPx, SOD, and CAT). Thus, the increased bronchial inflammation parameter is accompanied by the increase in MDA, marker of lipid peroxidation, and decrease in GSH and antioxidant enzymes (GPx, SOD, and CAT). Indeed, when airway inflammation is increasing and therefore the recruitment of inflammatory cells increases, it is accompanied by increased levels of ROS, causing oxidative stress. This may explain the high lipid peroxidation and antioxidants decrease such as GSH, GPx, SOD, and CAT.
Conclusions
The treatment of rats sensitized to ovalbumin with U. dioica extract, traditionally used against asthma and inflammation, was proven to be effective in relieving pulmonary inflammation through the significant reduction of level and infiltration of inflammatory cell in lungs. Indeed, at the sites of inflammation, inflammatory cells such as eosinophils generate ROS that contribute to tissue damage and inflammatory reactions. In addition, lung epithelial cells are known to produce ROS in response to various environmental stimuli. These ROS oxidize membrane phospholipids and were found to induce alterations in its functions such as transportation and loss of its fluidity.
Hence, the regulation of ROS rates during inflammation would contribute to the treatment of inflammatory lung diseases. Our results have shown a significant decrease in inflammatory cell recruitment and lipid peroxidation during the use of the nettle extract (Lot O/UD) compared to the OVA lot, in which the increase was significant.
This study is ultimately a piece of evidence for the traditional therapeutic indications of the extract of nettle (U. dioica) in the asthmatic airway inflammation. 
